The elderly poverty rate has decreased significantly in Portugal in recent years with rising elderly incomes and inequality and material deprivation levels converging to national levels. There is also growing evidence of heterogeneity amongst the elderly poor, with marked differences between the higher average incomes of the younger elderly generations versus the older ones. For example, the poverty rate of the elderly aged 75+ and living alone was equal to 27% in 2014, identifying this group as one of great economic and social vulnerability. These results are even more significant when the ageing of the population is taken into account: the ageing index rose from 45% in 1980 to over 90% in late 1990s and 141.3% in 2014, implying that the decreasing elderly poverty has an increasing effect on the national poverty levels. The aim of this paper in to investigate whether the austerity policies implemented in the post-2010 period had a strong impact on the monetary resources and what was their effect on the elderly using the most recent available EU-SILC data. It concludes that the decrease in the 'official' elderly poverty indicators in 2009-14 is connected with the drop in the poverty threshold caused by the decrease in the average median income of the whole population, and that if its effect is removed from the analysis through the usage of the anchored poverty line, the elderly poverty indicators actually increased, rather than decreased, during the economic crisis. The aim of this paper is to study in detail the age-old problem of old age poverty in Portugal in 2006-14, including the relationship between poverty, inequality and material deprivation. Full attention is given to the effects of social policies and transfers targeting the elderly specifically, particularly during the adjustment period, but also their age, gender and household characteristics. It shows that although the austerity policies affected deeply the elderly income, their effects were less severe than over the whole population. Furthermore, the progressive character of some policies actually contributed to the decrease in asymmetries in the distribution of the elderly equivalised income. It also reveals that the reduction in the poverty indicators reported in official statistics is mainly caused by the drop in the poverty line itself, rather than a significant improvement in the living standards of the poor elderly population. Once this effect is 'neutralised', the poverty rate of almost all elderly groups actually increases. Moreover, the elderly are a heterogeneous group with important clusters of deep poverty remaining.
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Introduction
High rates of old age poverty existed in Portugal in the mid-1990s, when more than 35% of those aged 65 or over were poor compared to about 21% of the total population. Recently, however, the old-age poverty rate has declined significantly to 25.5% in 2006 and 17.0% in 2014 . This remarkable reduction has been quicker and has achieved lower values than the national poverty rate (18.1% and 19.5% in 2006 and 2014, respectively) .
The aim of this paper is to study in detail the age-old problem of old age poverty in Portugal in 2006-14, including the relationship between poverty, inequality and material deprivation. Full attention is
given to the effects of social policies and transfers targeting the elderly specifically, particularly during the adjustment period, but also their age, gender and household characteristics. It shows that although the austerity policies affected deeply the elderly income, their effects were less severe than over the whole population. Furthermore, the progressive character of some policies actually contributed to the decrease in asymmetries in the distribution of the elderly equivalised income. It also reveals that the reduction in the poverty indicators reported in official statistics is mainly caused by the drop in the poverty line itself, rather than a significant improvement in the living standards of the poor elderly population. Once this effect is 'neutralised', the poverty rate of almost all elderly groups actually increases. Moreover, the elderly are a heterogeneous group with important clusters of deep poverty remaining.
The specific study of old age poverty and deprivation has been gaining importance with the significant ageing of the population in most OECD countries at a time of economic crisis and growing pressure on resources. Some studies concentrate in country specifics like, for example, Albuquerque et al. (2010) and Rodrigues and Andrade (2014) in Portugal, Prunty (2007) in Ireland, Lindquist and Wadensjo (2012) in Sweden, Aziz et al. (2013) in New Zealand, and Bosworth et al. (2016) in the US; others compare elderly poverty across countries, as Brown and Prus (2006) and Zaidi (2009) in OECD countries, and Ahonen and Bach-Othman (2010) , Goudswaard et al. (2012) , and Zaidi (2010) in EU countries. Callan et al. (2011) simulate the effects of the austerity policies in the EU and find their effects on the elderly to be distinct from the whole population, a result also found by Bosworth et al. (2016) in the US, where elderly incomes were also less affected by the financial crisis and suffer from less severe inequality than other age groups.
The main data source used in this paper is the micro-data database of the European Union Statistics on Income and Living Conditions (EU-SILC) made available by INE-Statistics Portugal. The EU methodology for measuring and evaluating poverty and material deprivation is broadly followed in this paper: the key variable in the analysis of the living conditions of the elderly is the equivalised income obtained by correcting the household disposable income using the modified OECD scale. The poverty line is defined as 60% of the median adult equivalent income.
This paper is organised as follows: section 2 describes the Portuguese ageing population; section 3 studies elderly poverty during the 2006-14 period and section 4 the evolution of their equivalised income and its distribution; section 5 analyses the sensitivity of the elderly poverty to the median income trap; the other poverty dimension, material deprivation, is discussed in section 6 which then summarises both dimensions in the study of the elderly consistent poverty; section 7 discusses the heterogeneity of elderly poverty and income by age group, gender and household type; finally section 8 concludes the paper and summarises its main conclusions. years later in the 30-34 age group. However, this group is now followed underneath by successively narrower younger age groups, a consequence of the falling birth rates. Conversely, the elderly age groups widened noticeably, particularly the elderly women: 22.7% of the Portuguese women were aged 65+ in 2014, compared to 17.7% of the men, and much higher than the respective proportions of 12.6% and 9.8% 30 years before. The gender gap is also widening in the 'older old' age groups: in 2014, the proportion of women aged 75+ is 11.8% and those aged 85+ 3.3%, higher than the 8.0%
and 1.7% of men, respectively. The analysis of the elderly poverty incidence is complemented by that of its intensity in Figure 5 . The latter investigates how poor the poor actually are, and corresponds to the "relative at risk poverty gap" 3 published by Eurostat. The elderly poverty intensity fell 6 pp in 2006-10 and then rose until 2013 (to 21%), but remained below the national intensity, a direct consequence of the existing specific social protection policies targeting the elderly. Any individual aged 65+ in a vulnerable economic situation is legally entitled to the social old-age pension or/and the CSI ("Complemento Solidário para Idosos"). Although quite different in value, the elderly and national poverty intensities follow a closer pattern than the two poverty incidence series in Figure 3 above.
3 Eurostat defines the "relative at risk poverty gap" as the difference between the median equivalised disposable income of individuals below the at-risk-of-poverty threshold and the value of this threshold, expressed as a percentage of the same threshold. The study of the elderly poverty between 2009 and 2013 in this section reveals a quite distinct evolution from that of the national poverty: whereas the latter increased by 1.6 pp, the elderly rate fell 4.0 pp. Moreover, the effects of the economic crisis and austerity policies started hitting the nonelderly in 2010, but were only noticeably felt by the elderly from 2012, as confirmed by the four times higher increase in non-elderly poverty intensity in 2010-12. The reasons for this disparity between non-elderly and elderly poverty are necessarily connected with differences in their incomes in this period which will be investigated in the next section.
An ageing and less poor population: elderly income in 2006-14
The income of the 65+ population is evaluated using the concept of the mean equivalised income of the elderly. Figure 6 is particularly informative of the way the economic crisis and subsequent austerity policies affected the income of the elderly population. Furthermore, it shows how throughout this period the shifts in the elderly income were always less profound than those of the whole population. Before the crisis, in 2006-09, the income of the 65+ group increased by 8% in real terms, whilst the income of the whole population rose by less than 2%; during the deepest period of the crisis, 2010-13, the elderly income increased 7.3%, compared to a 13.7% drop in the national income.
This period can thus be divided into two very different sub-periods in terms of the elderly income:
2010-11, when there is a slowing down in its rate of growth, and 2012-13, when it suffers a sharp reduction. The first sub-period is explained by the implementation of austerity policies that had a limited effect on the elderly income, chiefly through freezing the highest old-age pensions. All The cumulative result effect of these measures is a fall of 8.5% in the elderly income in 2012-13, which the small recovery in 2014 (+1.6%) cannot eliminate, and leads to an average equivalised elderly income in 2014 5.8% lower than its pre-crisis 2009 value. However, the impact of the austerity cuts on the elderly is much smaller than on the whole population, whose income fell by 13.7% in 2009-13. A possible explanation for this difference is given in However, the differences in the evolution of the elderly and non-elderly incomes cannot explain fully the disparity between their poverty indicators. Figure 8 reveals how heterogeneous elderly income 4 Portugal has essentially a Bismarckian pension system, where pension values are a function of the contributions paid and number of years worked by the beneficiary, which is complemented first by a noncontributory means-tested social pension to which those aged 65+ with no other source of income are entitled, and secondly by the CSI when the social pension is not enough to take the household income above the poverty line. 5 When the elderly share their household with non-elderly members, their equivalised income calculations incorporate their pooled incomes (no impact if elderly live in elderly-only households). As an example, in 2014, the contributory pensions corresponded to 91.0% of the elderly (only) income, but to 79.2% of their (pooled) income, as reported in Figure 7 . Given that the aim of this study is to investigate the changes in elderly poverty, it is the pooled equivalised income that is used in the analysis. did not lead to actual gains, but rather to smaller falls than those of other age groups.
Another way of investigating the heterogeneity of the elderly population is through the analysis of the inequality of their income distribution measured by the Gini coefficient, particularly relevant given the high levels of inequality recorded in Portugal as discussed, for example, in Rodrigues In 2006, the elderly income distribution was slightly more unequal than that of the whole population (Gini of 37.3% and 36.8%, respectively), both dropping unevenly to similar levels in 2009-10, as shown in Figure 10 . The different impact of the crisis on the elderly poverty is also reflected on their inequality, which rose in 2011 (35.1%) and then fell to 32.5% in 2014, compared to a national inequality that remained above 34%.
Finally, the estimation of density functions of the elderly income in Figure 11 provides a more comprehensive analysis of its evolution. The shift to the left of the lower part of the (unimodal) density function between 2010 and 2014 indicates a decrease in the equivalised disposable income of the poorest elderly, when the 'peak' of the distribution remained almost unchanged at around 6000€/year. 
Sensitivity of the elderly poverty rate to the median income trap
In section 3 above it was shown that the elderly poverty intensity is lower than the national intensity when both are measured by the relative median at-risk-of-poverty gap. This result suggests that the distance between the elderly median income and the poverty line value is shorter than for the whole population. Therefore a sizeable number of the elderly poor have an equivalised income not far off the poverty line, which points to higher sensitivity of their poverty to fluctuations in the poverty line itself. This hypothesis can be tested by recalculating the elderly poverty rate for different values of the poverty line, as done in Figure 12 for values 10% higher or lower than its actual estimated value. Even this small variation, equivalent to a change of about 40€ in the monthly income, causes significant and asymmetric changes in the elderly poverty rate. For example, at the beginning of the crisis in 2010, it would have produced an increase of +5 pp, or a decrease of -9 pp, in the elderly poverty rate. This augmented sensitivity is particularly relevant in times of recession, when the decrease in household incomes can lead to a drop in the median income. The resultant fall in the poverty line is defined as the "median income trap", and it warrants particular interest in cases, like the Portuguese, where the cuts in labour and pension incomes affected mostly incomes close to the median of its distribution. Its relevance can be appreciated in Figure 13 which shows that the decrease in household incomes caused a decrease in the 'official' poverty line from 434€/month in 2009 to 422€ in 2014 for an individual living alone, or from 911€ to 886€, respectively, for a couple with two young children. A direct consequence of this fall is that many individuals and families that became non-poor, although their resources did not improve or may even have worsened.
In this context, the 'official' poverty indicators tend to undervalue the true extent of poverty and do not reflect in full the real deterioration of the living conditions of the population: the increase from base year (2009 in Figure 13 ) and its value in real terms (using the CPI) is used as the poverty line in the following period . Thus, a (partial) approximation to an absolute poverty line unconditional on the oscillations of the median income is estimated using a relative poverty line. The results in Figure 14 show that the decrease in the 'official' elderly poverty rate is not confirmed by the 'anchored' rate. Between 2010 and 2014, the elderly poverty rate increases 2.2 pp instead of decreasing 3.0 pp as suggested by the 'official' rate. Therefore, the 'anchored' rate allows for an alternative interpretation of social impact on the elderly of the adjustment program: the apparent maintenance, or even improvement, in the living conditions of the elderly population becomes, to a large extent, an illusion produced by the 'median income trap'.
Elderly Material Deprivation and consistent poverty
It is widely agreed that being poor has more than a monetary dimension and also needs to reflect the living conditions of the individuals and households. The material dimension of poverty, or material deprivation, is defined as the inability to attain certain basic standards of living and consumption. The EU has thus selected nine indicators of material deprivation 6 which are listed in the first column of Table 4 . Using this information, Eurostat calculates three measures of material deprivation. The first is given by the proportion of individuals that suffer an enforced lack of at least (any) three of the nine items, whereas the second measures 'severe material deprivation' by increasing that number of deprived items to (any) four. Both are measures of deprivation incidence, 6 See Guio (2005 Guio ( , 2009 ) and Guio et al. (2009) whilst the third measures the intensity of deprivation, defined as the mean of the actual number of items the deprived individuals are deprived of. . The three items the elderly are mostly deprived are: "Inability to afford paying for one week annual holiday away from home" (I2), "Inability to face unexpected financial expenses" (I1), and "Inability to keep home adequately warm" (I5), followed by a distant fourth "enforced lack of a personal car" (I9). There is a general decrease in elderly deprivation in this period, with the exception of the capacity to deal with unexpected financial expenses which, hardly unexpectedly, rose strongly since the start of the economic crisis. The small importance of 'arrears' (I3) for the elderly population possibly reflects age circumstances, as the elderly have probably finished paying their mortgages.
. The increase in elderly income discussed in section 4 above is reflected in the decline in their material deprivation and severe material deprivation rates until 2011, as shown in Figure 15 . The onset of the economic crisis led to an increase in both rates to just over a quarter of the elderly lacking three or more items, and just below 10% lacking four or more in 2014, but still below the 2006 rates. The deprivation intensity (measured by the number of lacked items in the RHS scale of Figure 15 ) remained basically unchanged throughout the period at just over 3.5 items. The two dimensions of poverty are brought together in the concept of consistent poverty:
individuals that are both poor and materially deprived are defined as consistently poor
9
. The already noted drop in both elderly poverty and material deprivation rates led to the reduction in the elderly consistent poverty rate to values below the national rate in 2011 and 2012 (6.8% compared to 10.4%) confirmed in Figure 16 . However, the increase in the elderly poverty rate in 2013 increased consistent poverty, but still below both its pre-2011 and national rate values.
9 See Whelan et al. (2006) , for example. 
Elderly individuals or elderly groups?
So far, the elderly have been considered a homogeneous group only defined by the usual age threshold of 65 years. This definition is used by both the Portuguese and EU statistical systems, and is generally implicit in the design of social policies targeting the older population
10
. However, it is debatable whether poverty and social vulnerability affect all elderly individuals equally, are exclusively income-related and can be dealt with satisfactorily through means-testing, or whether there are specific elderly groups which are more vulnerable to their consequences. Furthermore, it is questionable whether the adjustment program affected all elderly in a similar manner. In order to address these issues in detail in this section, the elderly are divided into categories defined by age 11 , gender and type of household. Table 5 reports the structure of the elderly population in this period. Two important characteristics of the elderly stand out immediately: (a) their rapid ageing, with the proportion of 75+ increasing from 44.9% of the total number of elderly to 49.1% in 2014, or from 7.7% to 10.0% of the total population; (b) the higher female longevity, with about 30% of all elderly being women aged 75+;
10 Nonetheless, some Portuguese social policies, such as the social pension and the CSI, provide additional benefits to the elderly aged 75+. 11 The main reason for the consideration of only two age groups, 65-74 and 75+, is that all ages above 80 years old are simply recoded as 80 in all INE and Eurostat micro-data databases in order to protect data anonymity. and (c) the high proportion of elderly living alone (24.2% in 2014) and in elderly-only households (66.1%). Starting with the analysis of the elderly equivalised income, its evolution by age group and gender is displayed in table 17. austerity already discussed. However, the fiscal policies and cuts in highest pensions followed in the adjustment process had some progressive character and therefore contributed to a slight alleviation in the differences between the equivalised incomes of the different categories. This result is also consistent with the fall in the Gini detected in section 4 above.
The type of household the elderly inhabit is another important factor in elderly income differentiation, as demonstrated in Figure 18 . The elderly living alone and the elderly couples with both spouses aged 75+ are the most vulnerable categories, but were the least affected during the adjustment process, when their incomes decreased by a comparably paltry 1.5%. In fact, the equivalised income of the elderly living alone is always below 80% of the average elderly equivalent income. Conversely, the categories of elderly that live in extended households have the highest levels of equivalised income, but were also those that were more heavily penalised by the adjustment process. In the second sub-period, 2009-14, the categories with lower average equivalised income achieve higher decreases in their poverty rate, but the elderly living alone remain much more vulnerable than all others. Their 2014 poverty rates of 26% (65-74) and 27% (75+) stand well apart all other household type categories whose rates fell to between 10%-18%. It is important to determine whether the above reduction in the elderly poverty rates was achieved by, or is spite of, the public policies implemented during the adjustment process. On one hand, the old-age pension cuts and the deep increases in the tax burden effectively hit the incomes situated well above the poverty line, and therefore would not be expected to affect the elderly poverty rate.
On the other hand, the cuts in some social benefits targeted at the elderly, such as the CSI, would necessarily increase the poverty indicators.
The only plausible explanation for the above improvement in the poverty indicators is that the austerity policies provoked a decrease in the poverty level itself, an explanation that seems 
Conclusion
One of the paradoxes of the profound economic and social crisis that affects our country since 2010 is the decrease in the elderly poverty rate, which fell 4 pp between 2009 and 2014, from 21% to 17%. It actually attained an historical minimum of 14.6% in 2012, when it was about 4 pp lower than the national poverty rate.
An initial justification put forward for this decline is that it is a lingering result from the earlier elderly poverty reduction cycle, one which started at the beginning of the 1990s with social policies specifically targeting the elderly and improved contributory and means-tested old-age pensions, and achieved extraordinary success. The rise in the number and proportion of elderly in the Portuguese population, continuously 'joined' by new generations of old-age pensioners who had enjoyed average higher wages and longer contributory periods during their working lives, would be enough to overcome the effects of the crisis and explain the observed reduction in poverty. However, this explanation is easily challenged by the 6% fall in the average real elderly income in this period.
A second justification is that the austerity policies, such as the cuts in old-age pensions and increases in the tax burden, targeted the highest pensions/incomes and thus safeguarded the incomes of the more vulnerable elderly. This is only partially accurate: although the poorest elderly may have avoided these cuts, they were nevertheless hit by the cuts in social benefits, such as the CSI. This impact is clearly revealed by the significant reduction in both its number of beneficiaries and total amount of benefits paid out.
The third and final justification is proposed for the first time in the current study. The decrease in the 'official' elderly poverty indicators in 2009-14 is connected with the drop in the poverty threshold caused by the decrease in the average median income of the whole population. If its effect is removed from the analysis through the usage of the anchored poverty line, the elderly poverty indicators actually increased, rather than decreased, during the economic crisis.
This study also establishes the heterogeneity of the elderly population in terms of poverty indicators:
although their (official) poverty rate as a whole fell, poverty pockets subsist where this rate persists at disturbingly high levels. In particular, the elderly living alone record a poverty rate of about 27% in 2014, implying that this group remains one of great economic and social vulnerability, and calling for social measures to target it specifically.
